May to September at 108 sites in the Tonawanda and Johnson Creek Watersheds of Western New York. Seventy species and > 27,500 fishes were identified; ~98% were from Families Cyprinidae, Centrarchidae, Catostomidae and Percidae. Data were analyzed at 16 spatial scales using best subsets and backward stepwise multiple linear regression to explore associations between individual fish species ≥9% of total catch and fish assemblage variables [catch per unit effort (CPUE), species richness, Simpson's diversity] with six habitat variables (pool type, maximum depth, substrate size, instream wood, bank cover, aquatic vegetation). CPUE was the only fish assemblage variable related to habitat variables, especially aquatic vegetation and pool type. Only two species (johnny darter, Etheostoma nigrum; round goby, Neogobius melanostomus) were significantly associated with habitat variables. The results reflected inherent difficulties understanding the complexities of habitat use by warm water stream fishes and their assemblages and how to manage them on a broad scale.
INTRODUCTION
Management and conservation of aquatic resources requires the ability to identify species' distributions and habitat requirements (Argent et al., 2003) . Lotic ecosystems are inherently difficult to study due to many factors that affect their transfer of mass and energy across the landscape (Fausch et al., 2002) . Pool development and depth are among the most significant habitat attributes affecting stream fishes (Schlosser, 1982; Platts et al., 1983) . Pools in general support more and larger fish than runs or riffles (Gillette et al., 2005; Sharma and Jackson, 2007; McGarvey and Hughes, 2008) , but a pool's proxymity to runs or riffles determines habitat suitability for certain stream fishes (Quist et al., 2006) by contributing to habitat heterogeneity (Lau et al., 2006) . Stream systems are complex, and associations between fishes and habitat features vary considerably over spatial and temporal scales (Angermeier, 1987; Closs et al., 2004) . With a few exceptions (cf. Smith, 1979; Smith, 1985; Pfleiger, 1997; Moyle, 2002) , fisheries literature lacks information on specific habitat preferences of stream fishes.
Physical habitat commonly influences fish assemblages in lotic systems at various spatial scales (Angermeier, 1987; Lau et al., 2006) . For instance, large woody debris stabilizes sinuous streams and increases local habitat diversity (Hunter, 1991; Flosi et al., 1998) and complexity (Angermeier and Karr, 1984) ; submerged aquatic vegetation also creates local structural complexity in aquatic systems (Brazner and Beals, 1997) .
Understanding the patterns of fish assemblages in a watershed is dependent on the spatial scale of study; too coarse a sampling design may limit spatial (zonation) analysis (McGarvey and Hughes, 2008) . Often, only a fragment of the entire ecosystem is covered (Fausch et al., 2002) making it difficult to locate fishes with specific habitat requirements. In addition, the transport of materials and organisms down the hydraulic highway is highly temporal (Fausch et al., 2002) , and spatial variation is also high (Gorman and Karr, 1978) . Substantial variation in habitat (for example, depth; Powers et al., 2003) reduces the ability to detect statistical associations with fish species or assemblages (Gerhard et al., 2005; McGarvey and Hughes, 2008) .
Elucidating fish-habitat relationships has proven difficult (Beals, 2006) , and most comparisons have not been statistically robust (Guy and Brown, 2007) . Regression analysis is commonly used but has difficulty handling collinear variables (Beals, 2006) . The objectives in this study were to evaluate warm water stream fishes and their assemblages in relation to habitats (for example, pool type) at watershed and sub-watershed scales. Best subsets and multiple linear regressions were used to explore associations and test null hypotheses that stream habitat features and fish species or their assemblages were unrelated at various scales in the study streams.
MATERIALS AND METHODS

Study area
This study was conducted in the Tonawanda and Johnson Creek Watersheds (TCW, JCW) of Western New York State (NYS) ( Figure  1 ). Both are warm water streams supporting similar fish assemblages dominated by Families Cyprinidae, Centrarchidae, Catostomidae and Percidae. The TCW covers an area 5.6 times larger than the JCW and extends across Erie, Niagara, Genesee, and Wyoming Counties, ultimately draining into the Niagara River via the western portion of the NYS Barge (Erie) Canal. The JCW borders the northeastern corner of the TCW, mostly in Niagara County, and then flows through Orleans County into Lake Ontario. The TCW is more complex and urbanized than the JCW but both are affected by canals, dams, storm water and agricultural runoff.
The Erie Canal creates hydrologic anomalies in the TCW near river kilometer 18 (rkm) (main channel/canal confluence) where canal flow reverses when lock E34 opens and stream flow increases when the canal is lowered during the winter season. The canal is also a vector for invasive species in many watersheds from Buffalo to Albany across NYS (Carlson and Daniels 2004) , including the JCW where canal water enters from discharge valves and the lower TCW that is connected directly to the canal. Despite the high density of lowhead dams in the TCW (109) compared to that of the JCW (18), disturbance to the natural flow regime may be greater in the main channel of the JCW because of the Lyndonville Dam near rkm 18 that creates an expansive impoundment and impedes fish migration from Lake Ontario. Smaller lowhead dams on the main stem of the TCW also impound some water and create fish passage barriers but a narrow lotic channel is maintained.
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Surface runoff from many farms is the major non-point source pollution vector in both the TCW and JCW; but storm water runoff from eastern suburbs of Buffalo affect the lower subwatershed (canal reach) of the TCW. The TCW is also much more turbid than the JCW as a result of its numerous exposed clay banks, especially in the lower 50 rkm. Although wild and stocked trout persist in the very upper portions of the TCW, most of the main stem and major tributaries of both watersheds are warm water systems which do not receive the same level of environmental protection in NYS as cold water 'trout' streams.
Survey protocols
Stream habitat data were gathered at 68 sites in the TCW and 40 sites in the JCW from May to September, 2004. Following methods similar to Murphy and Willis (1996) and Platts et al. (1983) , six habitat variables were assessed: pool type, maximum depth, substrate composition, instream wood, bank cover, and aquatic vegetation (Table 1) . These six variables were selected with regard to longear sunfish (Lepomis megalotis) habitat preferences (Wells and Haynes, 2006) Fish surveys were conducted mostly during the day, guided by the NYS Depertment of Environmental Conservation's (DEC) Centrarchid Sampling Manual (Green, 1989) . Site length (m) was estimated after 15 min of power-on electrofishing effort. To avoid pseudo-replication (Hurlbert, 1984) across the many kilometers of stream sampled in each watershed, no sampling sites were closer than 100 m (average 8.4 rkm) or 30 m (average 1.8 rkm) in the TCW and JCW, respectively. Where depth permitted, an 18-ft electrofishing boat (Type VI-A Pulsator and 5000 W generator, Smith-Root, Inc., Vancouver, WA, USA) was used. Other sites with water <1.5 m deep were sampled with a backpack electrofisher (HT-2000, Hall-Tech, Ltd., Guelph, Ontario, Canada) .
In addition, two small beach seines (4.0 × 2.1 m and 6.4 × 1.2 m; 6.4 mm mesh; no bags) and a larger 15.2 × 1.8 m seine (9.5 mm mesh, center bag) were used immediately after backpack electrofishing at sites <1.5m deep to improve the effectiveness of collecting small fishes. Seines were pulled parallel and perpendicular to the shoreline until the desired effort was achieved. Hauls ranged from a maximum ten to a minimum of four (without fouling) per sampling site. The objective was to representatively and semi-quantitatively sample the fish assemblage at each site so as to maximize species diversity in the catch. Specimens were identified to species in the field (Smith, 1985; Page and Burr, 1991; Knopf, 2002; Nelson et al., 2004) and counted. Unidentified species, young-of-the-year and suspected hybrids were preserved in 10% formalin and returned to the laboratory for identification.
Spatial extent of sampling
Sixty-eight sites were sampled during 29 trips covering 155 rkm in the Tonawanda Creek watershed in 2005 (Table 1, Figure 1 ). Sites ranged from the western most extent of the Erie Canal near its confluence with the Niagara River, eastward 18 rkm to the main stem of Tonawanda Creek (14 sites), then upstream past a waterfall and dam (these defined the sub-watersheds) to the headwaters. Sampling occurred at 33 sites in the lower main stem of Tonawanda Creek (TC), including six sites in the lower reaches of tributaries (Table 1 ). In the combined middle and upper main stem of TC, 18 sites were sampled, including four sites in the lower reaches of tributaries. Forty sites were surveyed during 19 trips covering 44 rkm in the Johnson Creek watershed from the mouth at Lake Ontario to the Erie Canal overpass, including its major east branch, Jeddo Creek (Figure 1) . A total of 24 sites were surveyed in the lower main stem of JC from Lake Ontario upstream to the Lyndonville Dam (18.3 rkm). Another 13 sites were sampled in the upper main stem above the dam in Lyndonville, NY upstream to the canal, plus three more sites in Jeddo Creek (Table 1) .
Statistical analysis
Several important assumptions were inherent in the design of this study and analysis of these data: 1) Random selection of most fish sampling sites also provided random physical habitat data, 2) Intensive sampling using two techniques provided a representative sample of a site's fish assemblage, and 3) Intra-stream movement of fishes was minimal during the hot/dry summer of 2005 due to low flows, consistent in-stream temperatures and no flooding events across either watershed. Low water concentrated fish in shallow pools, increasing sampling effectiveness, and consistent in-stream summer water temperatures negated thermal advantages of fish movement.
Habitat, fish species and fish assemblage data were tabulated for each sampling location in each watershed which was then separated into sub-watershed spatial units (Table 1 ) and pool types (Table  2) . Raw habitat measurements were standardized (Table 2) . To minimize observer bias, the first author scored all habitat variables. Catch per unit effort (CPUE), species richness and Simpson's diversity were calculated for each of the 108 sampling sites. CPUE and species richness data were transformed (square root) to meet assumptions of equal variance and normality.
Using JCW data only, preliminary best subsets (BSR) and backward stepwise (SWR) linear regressions (Statistix, 2003) were used to explore relationships between the three fish assemblage variables (CPUE, species richness, Simpson's diversity) and six habitat variables (Table 2) for the entire watershed and its two sub-watershed units (Table 1) . Associations between habitat variables and species ≥ 1% of total abundance (Table 3 ), plus two rare (longear sunfish; redfin shiner, Lythrurus umbratilis) and two invasive (round goby, Neogobius melanostomus; rudd, Scardinius erythrophthalmus) species sampled in the JCW, were explored. Except for a few species > 9% abundance at one or more spatial scales, initial examinations by BSR and SWR of associations between the six habitat variables and fish species ≥1% of total abundance (19 species) were not informative for any of the spatial scales. We then chose a threshold of ≥ 9% total abundance to examine the most abundant fishes (2 to 4 species per spatial scale) in the JCW. Based on the criteria developed during the preliminary JCW analyses, the TCW dataset also was analyzed for species > 9% total abundance. Due to few sites sampled, data from the middle and upper subwatersheds of the TCW were combined to form one spatial unit.
Because pool type was included in 14 of the 21 significant prelimnary JCW BSR models, and the explanatory power of the entireand sub-watershed-scale models was generally poor (low adjustedr 2 values), survey data were explored further at the smaller pooltype (Table 2 ) scale in both watersheds. Except for the rare and invasive fishes noted above, only those BSR models with the lowest Mallow's CP scores and adjusted r² values ≥20% which were statistically significant in the SWR models (P≤0.06, because a number of the models had P-values of 0.05 to 0.06) were explored further. In the end, five spatial units were analyzed in the TCW (entire watershed, two sub-watersheds, Erie Canal and its tributaries, TCW tributaries combined), and the JCW data were analyzed at three spatial scales (entire watershed, two sub-watersheds) ( Table  1) . Both watersheds were analyzed in relation to the same four pool types (Table 2) .
It is often difficult to balance statistical rigor and ecological meaning in relation to the potential for Type I (false indication of a significant difference) and Type II (false indication of no significant difference) statistical errors, especially when many statistical tests are used to analyze the same data set. BSR models suggested 80 significant habitat associations with 47 species and 33 assemblage variables among the spatial (N = 8) and pool (N = 4) units evaluated. Sixty-one SWR models were significant in the final analyses but at α = 0.06 the potential for a Type I error was 0.977 (1 -0.94^6 1 ). We used the Bonferroni correction (cf. Tiemann et al., 2004; Freeberg, 2008 , Etinger et al., 2009 ) to control for Type I errors; in this case the adjusted α was 0.001 (α / n tests = 0.06/61 significant models). Subsequently, only 12 SWR models for species or fish assemblage parameters were significantly related to one or more habitat variables. While the chances of making a Type II error rose substantially, we present only the 12 most robust (P ≤ 0.001) models from Wells (2009) here.
RESULTS
Cyprinidae was the most common family (23 spp.), comprising > 60% of all fishes recorded in the Tonawanda Creek Watershed, followed by Centrarchidae (16%, 11 spp.), Percidae (15%, eight spp.), and Catostomidae (7%, six spp.). These four families represented > 98% of all fishes recorded (Table 3) . Only nine species comprised ≥ 9% of the total abundance over the nine spatial scales analyzed in the TCW; 40 of 64 total species (63%) sampled in the TCW comprised < 1% of the total abundance.
Cyprinidae was the most common family (15 spp.), comprising > 47% of fishes recorded in the Johnson Creek watershed, followed by Percidae (21%; six spp.), Centrarchidae (16%; six spp.), and Catostomidae (11%; four spp.). These four fish families accounted for > 97% Score of 1 (lowest) to 5 (highest) were used to assign values for habitat complexity at each fish sampling site.
2
The range of scores used to quantify the amount of fish cover (an presumably better habitat) at each sampling site.
3
Type of pool was determined by the type of current (riffle or run) within or adjacent to a sampling site. 4 Substrate size score was the mean of estimated percent cover of each particle size group at a sampling site. of all fishes recorded (Table 3) . Only ten species comprised ≥ 9% of the total abundance over the seven spatial scales analyzed in the JCW (Table 3) ; 28 of 47 total species (60%) comprised < 1% of the total abundance.
Fish assemblage-habitat variable associations
Catch per unit effort accounted for 75% (9/12) of significant BSR associations (P ≤ 0.001; see statistical analysis section of Methods); species richness and Simpson's diversity were not significantly associated with any of the six habitat variables measured (Table 4) . CPUE was positively associated with habitat variables in 67% (6/9) of the 12 significant SWR models (Table 4) CPUE was negatively associated with habitat variables in 33% (3/9) of the 12 significant SWR models (Table 4) , including low-moderate density of instream wood in the JCW type 3 pools (r 2 = 0.997), moderate aquatic vegetation cover in JCW type 3 pools (r 2 = 0.997), and lowmoderate density of bank cover in the JCW type 1 pools (r 2 = 0.589).
Fish species-habitat variable associations
Two fish species had significant associations with two (r 2 = 0.590). The round goby was positively associated with moderate depth (r 2 = 0.848) in type 3 pools in the entire JCW watershed.
DISCUSSION
Catch per unit effort-habitat variable associations
We attempted to control for natural and biased variability Table 4 . Multiple linear regression results from analyses of the Tonawanda and Johnson Creek watersheds. Criteria for including the results below: 1) variables in best subsets regression models had adj-r² values >20% and P ≤ 0.06, and 2) variables in backward stepwise linear regression models had P ≤ 0.001 (Bonferroni-corrected value of α). The watersheds were divided into spatial subunits as shown in Table 1.   2 Number of sites sampled per spatial scale as shown in Table 2 . Dependent (Dep) and independent (Ind) variables, and the direction of associations (Assoc) between them, in statistically significant backward stepwise regression models (SWR). Independent variables are pool type (PT), substrate score (SS), instream wood (IW), bank cover (BC), aquatic vegetation (AV) and maximum depth (MD). CPUE = catch per unit effort; Etni = johnny darter; Neme = round goby.
5
Mean habitat condition scores and their standard errors (SE) for sites sampled in each pool type (For example, 2 or 3) or spatial scale (e.g., TCW, J-PT3). Low and mod (moderate) vs. high are qualitative descriptors of the habitat scores. 6 Results for backward stepwise linear regression: adj-r² value (r²) and the Bonferroni corrected value of α (P): original α (0.06) / 61 significant models = adjusted α ≤ 0.001. of CPUE in three ways: 1) Segregating and evaluating data at spatial (watershed, sub-watershed, tributary) and habitat (pool type) scales, 2) Measuring and coding habitat variables in a consistent, semi-quantitative way (all done by the first author), and 3) Using the same electrofishing and seining methods and effort to collect fish at each site. Ultimately, however, habitat conditions and the different susceptibilities of species to sampling gears determine CPUE (Murphy and Willis, 1996; Boner et al., 2009) . Fish are easier to sample in shallow water (Green, 1989; Murphy and Willis, 1996) , which often limits access by larger fish (Butler and Fairchild, 2005; Gillette et al., 2005; Sharma and Jackson, 2007) , resulting in disproportionate catches of smaller species. Extensive sampling by boat electrofishing (no seining possible) in the expansive and deep lower subwatershed of the TCW (Erie Canal) and JCW (drowned river mouth confluence with Lake Ontario) likely missed some fishes that were too deep or widely scattered for effective electrofishing. In contrast, CPUE increased as water depth decreased upstream.
In the TCW and JCW, CPUE was positively associated with type 3 and 2 pools, respectively. We often found greater fish abundance and species richness in the long and winding TCW where pools were associated with runs (type 3). In the much smaller JCW, isolated pools, mostly those in the lower subwatershed without adjacent runs or riffles (type 2), were associated with higher CPUE.
Substrate size influences CPUE because it is a primary component of habitat formation and alteration in flowing waters (Hunter, 1991; Gillette et al., 2005; Lau et al., 2006) . It often dictates fish assemblage structure, especially in lotic systems (Talmage et al., 2002; Lau et al., 2006; Sharma and Jackson, 2007) . Substrate size also can alter the effectiveness of certain gear types (Gillette et al., 2005; Van Snik Gray et al., 2005; Sharma and Jackson, 2007) which, due to high seining efficiency, may be why CPUE was positively associated with sandy substrate in the upper JCW sub-watershed.
Woody debris typically influences CPUE (Talmage et al., 2002; Powers et al., 2003; Lau et al., 2006) by diminishing the effectiveness of sampling, especially seining (Murphy and Willis, 1996; Flosi et al., 1998; Powers et al., 2003) . However, large woody debris often provides optimal fish habitat in streams (Angermeier and Karr, 1984; Flosi et al., 1998) , especially for young fishes (Trautman, 1981; Gregory and Bisson, 1997; Flosi et al., 1998) . In type 3 pools of the JCW, instream wood had a negative influence on CPUE, possibly due to the difficulty of sampling deeper pools containing large woody debris.
Bank cover influences CPUE (Whitton, 1975; Madejczyk et al., 1998; Butler and Fairchild, 2005) by reducing sampling effectiveness when fish hide in hard to reach places (for example, undercut banks). Bank cover is important for creating microhabitats for stream fishes (Platts et al., 1983; Murphy and Willis, 1996; Talmage et al., 2002) , especially as critical rearing habitat for young stream fishes (Trautman, 1981; Hunter, 1991) and a food source via terrestrial drop-ins (Hunter, 1991; Closs et al., 2004) . CPUE and bank cover in type 1 pools of the JCW were negatively associated, likely due to poor habitat quality of type 1 pools (channelized, lowest complexity).
Aquatic vegetation often influences CPUE by reducing sampling effectiveness (Whitton, 1975; Ray et al., 2004; Van Snik Gray, et al. 2005 ). This problem is pronounced in areas of heavy weed growth, such as in-stream, slack water impoundments (for example, Lyndonville Pond, JCW; see Wells, 2009) , which may impact foraging efficiency and reduce dissolved oxygen (Brazner and Beals, 1997) , especially at night. However, aquatic vegetation provides important shelter and food for many aquatic organisms (Flosi et al., 1998; Van Snik Gray et al., 2005; Lau et al., 2006) and essential habitat for many fishes that require it for at least part of their life cycle (Whitton, 1975; Van Snik Gray et al., 2005; McGarvey and Hughes, 2008) . In the typically turbid TCW, aquatic vegetation (usually emergents) had a positive influence on CPUE at three spatial scales (watershed, middle + upper subwatershed, and type 4 pools), likely due to the added cover along stream margins utilized by the fishes sampled. However, in the less turbid JCW submergent vegetation in type 3 pools had a negative influence on CPUE; reasons for this result are unclear.
Fish species-habitat variable associations
Stepwise regression suggested habitat associations for two stream generalists. The johnny darter occurs in many stream habitats (Scott and Crossman, 1973; Trautman, 1981; Smith, 1985) , often adjacent to currents (Scott and Crossman, 1973; Miller and Robison, 1973; Knopf, 2002) , and occasionally in pools near current edges (Miller and Robison, 1973) . It is more tolerant of slow water than other darters (Scott and Crossman, 1973; Smith, 1979; Trautman, 1981) . These conditions were common in the JCW, which is probably why the johnny darter was significantly associated with type 3 and 2 pools in the entire and lower subwatershed of the JCW, respectively.
The invasive round goby is a benthic habitat generalist (Jude et al., 1992; Lever, 1996; Hubbs and Lagler, 2004) , ecologically similar to the mottled sculpin (Cottus bairdii) (Lever, 1996; Vanderploeg et al., 2002) , and seemingly well adapted for life in North American streams (no air bladder). During the survey period in 2005, round goby abundance was low (Table 3) , likely due to its recent invasion of the study area, where it had not been recorded before this study, from the Erie Canal upstream and Lake Ontario downstream. There was a negative association (P = 0.003; adj. r 2 = 0.398) with distance upstream from Lake Ontario in lower main stem of Johnson Creek.
Habitat modeling summary
Like Butler and Fairchild (2005) , MLR models were interpreted as if fish species (and fish assemblages) were using the habitat they were captured in, thus specieshabitat correlations were assumed for fish occupying sites with such habitat. Using a very conservative Bonferronicorrected α-value of 0.001, we identified nine literaturesupported habitat influences on fish assem-blage CPUE but only three associations for two of the 70 fish species sampled. Before Bonferroni correction, 80 habitat variables in 61 significant SWR models were associated with 43 species and 37 assemblage (CPUE, richness, Simpson's diversity) variables (Wells, 2009 ). The analyses reported here have a 0.05 study-wise risk of a Type I error and an Unknown, but likely high, risk of Type II error. With the necessary Bonferroni constraint, the power of MLR models in our study to predict associations of stream fish assemblage variables and species with specific habitat features was disappointingly limited.
Similar studies also have indicated scale-specific and habitat-specific relationships between fish species and fish assemblage parameters. Talmage et al. (2002) reported that local-scale factors, often reflective of past and present watershed disturbances (for example, farming, chan-nelizing), are important to fish communities. Van Holt et al. (2006) showed a positive impact of riparian forest on fish assemblages at multiple scales. Angermeier and Schlosser (1989) indicated that effects of site volume and complexity were significant for fish abundance in pools but species richness was related more to the nature of riffles. According to Ray et al. (2004) , percent cover of aquatic vegetation explained much of the variation in fish diversity. Talmage et al. (2002) reported that relationships between fish communities and variability of instream habitat were positive and linear. Van Holt et al. (2006) found significance in pool variability and available cover, and suggested that their results showed variation of instream habitat structure was important. Also according to Van Holt et al. (2006) , the variance explained differed among models by the spatial scale of analysis. In models for large watersheds, variance was associated with fish richness but in models at smaller scales variance was explained best by fish diversity (richness and evenness).
In contrast to the results reported here, Butler and Fairchild (2005) reported that individual species, not fish assemblages, were more associated with specific habitat variables. In addition, Van Holt et al. (2006) reported that no single model predicted fish assemblages well but that high statistical variability in a model predicted fish diversity and that there was a negative relationship between available cover and the number of intolerant species predicted (both as percentages). Others reported that fish assemblage composition is influenced by local habitat complexity (Gorman and Karr, 1978, Schlosser, 1982; Barko et al., 2004) . Microhabitat specialization created through adaptive or opportunistic use of available habitats by stream fishes is probably a key component of a species' success (Barko et al., 2004; Rippe, 2005) , which likely limits the predictive power of MLR models. Of the 39 fish species analyzed in this study, 67% are habitat generalists (Wells, 2009) , presenting a substantial challenge to identifying statistically significant associations with specific habitat variables.
Research and management
Localized focus on species-specific management has shifted to a broader eco-region scale, and watershed analysis of fish assemblages is now common (Fausch et al., 2002; Guy and Brown, 2007, Bonar et al., 2009) . Small-scale (this study was large scale, covering most of two watersheds) or short-term (a drawback of this two summer study) studies are largely ineffective for providing managers with information and tools at the scales needed to conserve stream fish populations and communities (Fausch et al., 2002) . A lack of knowledge of many stream fishes and their habitats underline the importance of studying habitat heterogeneity on larger spatial and temporal scales in these linear aquatic habitats (Fausch et al., 2002) . Ono et al. (1983) remarked that every species may be necessary to keep an ecosystem intact. Notable declines of many native stream fishes in New York State (Carlson and Daniels, 2004; Carlson, 2005; Wells and Haynes, 2006) have increased awareness of the need to pursue conservation for lesser known or imperiled fishes. The conservation of stream fishes is an evolving science and requires assessment of entire fish assemblages on differ-ent spatial scales. With ever-increasing anthropogenic demands being placed on watersheds across the globe, a comprehensive and proactive approach to stream fish management is needed now more than ever to assess and protect important aquatic habitats and prevent further extirpation of native stream fishes. Focusing on riparian corridor restoration and management (particularly erosion control) will best enhance fish habitat in the agriculturallyinfluenced, warm water streams of western New York State.
